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57 ABSTRACT

A system for producing a tangible object. The system has a
space which can be filled with a fluid. A reference platform at
least partially defines at least one side of the space. The
system further has a phase-transformer which can form a
layer of the object by selectively transforming the fluid into a
solid in a predetermined area of the space. An actuator can
separate the layer from the reference platform by moving the
layer relative to the reference platform or vice versa. The
system has a controller connected with an actuator control
output to the actuator and/or with a transformer control output
to the phase transformer. The controller can control the pro-
duction of'the object based on a determined value of the force
exerted on the reference platform or the solid or of a param-
eter related to the force.
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SYSTEM AND METHOD FOR PRODUCING A
TANGIBLE OBJECT

FIELD AND BACKGROUND OF THE
INVENTION

The invention relates to a system and a method for produc-
ing a tangible three-dimensional object, such as a tangible
model.

It is known in the field of Layered Manufacturing Technol-
ogy (LMT)—often referred to as Rapid Prototyping (RP) or
Rapid Manufacturing (RM)—to produce a tangible object.
Rapid Prototyping (RP) and Rapid Manufacturing (RM), are
called “Rapid” since they do not require a mould to be
designed and manufactured.

An example of a LMT technique is the Stereo Lithography
Apparatus (SLA). In SLA an object is produced by curing
successive layers of a liquid resin in a suitable shape and size.
The SLA includes a laser, which is used to cure a layer in the
desired shape and size by moving the laser beam over the
surface of a bath of photocurable resin. The movement of the
beam over the surface is controlled to correspond to a CAD/
CAM slice pattern of a designed 3D digital model of the
object to be produced. Accordingly, the resin is cured in the
shape of the respective slice pattern of the 3D digital model.
After each curing step, the building platform supporting the
object being produced is lowered, below the liquid level in the
bath. The liquid resin will flow over the top surface of the
object, forming a new resin layer. The new resin layer may
then be cured corresponding to another CAD/CAM slice
pattern.

However, a disadvantage of SLA is the long period of time
required to produce the object. A reason for the low speed of
the SLA is the fact that the laser has to “write” the slice
patterns. Especially when large surfaces are required, this is
relatively time consuming. Another shortcoming of the SLA
is the long time for the resin surface to settle and straighten
after lowering the object below the liquid level, and hence
forming a new resin layer takes a relatively long time.

In the art of LMT, also an apparatus is known, sold by
Envision Technologies GmbH, Germany under the name
“Perfactory”, in which the disadvantages of the SLLA are
obviated. The apparatus employs, instead of a laser, a mer-
cury lamp in combination with a micro-mirror array to project
the desired slice pattern onto the surface of the photo-curable
resin. Accordingly, alayer of resin is photo-cured more or less
simultaneously, and hence faster than when writing a pattern
with a laser beam.

The Perfactory further illuminates the resin bath from
below, through a transparent glass plate covered with a trans-
parent rubbery (silicone) anti-stick membrane. After curing,
the glass plate is released from the freshly cured layer by
means of automated pulling and liquid resin flows in the space
between the glass plate and the freshly cured layer, thus
forming the next layer to be cured. Accordingly, the resin
layer is settled and straightened by the freshly cured layer and
the glass plate when flowing into the space, and hence in a
shorter time than in the SLA.

However, a common disadvantage of both the SLLA and the
Perfactory, is that it takes a relatively long period of time to
produce the object. Typically, a cycle of producing a cured
resin layer of about 25-150 micron takes about 15 to 40
seconds. Hence, already a small object of about 20 centime-
tres requires about 20 to 40 hours to be produced.

SUMMARY OF THE INVENTION

It is an object of the invention to enable a faster production
of a tangible object. Therefore, according to a first aspect of
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the invention, a system according to claim 1 is provided.
Furthermore, according to a second aspect of the invention a
controller according to claim 17 is provided. According to a
third aspect of the invention, a method according to claim 18
is provided. According to a fourth aspect, a computer program
product according to claim 20 is provided.

The object can be produced faster, because a suitable
period or moment in time for an action in the production can
be determined from the force exerted on the reference plat-
form or the solid or from a parameter related to the force.
Hence, there is no need to use the same preset period or
moment for all layers, and the period of time required to
produce a layer can be adapted to a specific layer. Accord-
ingly, the period of time required to produce the object can be
reduced. A second reason that the object can be built faster is,
that the relative speed of movement between the carrier plat-
form and the reference platform can be increased and opti-
mized to suit the specific geometry and material of the object
that is built.

Specific embodiments of the invention are set forth in the
dependent claims.

These and other aspects of the invention will be apparent
from and elucidated with reference to the embodiments
described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

Further details, aspects and embodiments of the invention
will be described, by way of example only, with reference to
the drawings.

FIG. 1 schematically shows a sectional side view of an
example of an embodiment of a system according to the
invention.

FIG. 2 schematically shows an example of a measurement
of the forces between the reference platform and the object
being formed during a cycle of forming a layer in a conven-
tional apparatus.

FIG. 3 schematically shows a block diagram of a controller
suitable for the example of FIG. 1.

DETAILED DESCRIPTION

FIG. 1 shows an example of a system 1, for producing a
tangible object. In this figure, the object 5 is shown while
being produced. The tangible object 5 may for example be a
prototype or model of an article of manufacture or other
suitable type of object. The system 1 may, as shown in FIG. 1,
include a basin 2 in which a liquid can be provided. In the
example of FIG. 1, the basin 2 includes a space 3 which can be
filled with the liquid, to form a layer of fluid which can be
transformed into a solid layer. At least one side 30 ofthe space
3 is at least partially defined by a reference platform 4. In this
example the reference platform 4 defines the bottom side of
the space 3.

However, it is also possible that the reference platform 4
defines the top side of the space 3. In this example, the
reference platform 4 includes an anti-stick layer 40, such as a
rubber-like layer or a silicon layer, which forms a wall of the
space and reduces the sticking of the layer 50 to the reference
platform 4 and hence facilitates separation of the layer 50.

The system 1 further includes a phase-transformer 6. The
phase transformer 6 can form a layer 50 of the object 5 by
selectively transforming the fluid in the space 3 into a solid in
a predetermined area of the space 3. Thus, a solid layer of a
desired size and shape can be obtained.

The system 1 includes an actuator 8 which can move the
layer 50 relative to the reference platform 4 or vice versa.
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Thereby, for example, the layer 50 may be separated from the
reference platform 4 or the space 3 between the reference
platform 4 and the separated layer 50 may be formed such
that, for instance, the distance between the reference platform
4 and the separated layer 50 is suitable to obtain a following
layer with a desired thickness. In the example of FIG. 1, for
instance, the object 5 which is being produced is suspended
on a carrier platform 10. By moving the carrier platform 10
towards or away from the space 3, the object 5 and the layer
50 can be moved towards or separated from the reference
platform 4. Initially, at the beginning of the production of the
object 5, the carrier platform 10 defines an opposite side of the
space 3 opposite to the side 30 defined by the reference
platform 4. Once one or more of the layers 50-53 are formed,
the outer layer 50 of the stacking of layers 50-53, in FIG. 1 the
lowermost layer 50, defines this opposite side. In the example
of FIG. 1, the carrier platform 10 is provided at the opposite
(top)side of the space 3 and the reference platform 4 defines a
bottom side 30 of the space. The carrier platform 10 can be
moved upwards and/or the reference platform downwards,
for example to separate the layer 50 from the reference plat-
form 4.

The system 1 can perform an example of a method for
producing a tangible object. The method may for example
include forming successive layers 50-53 with a predeter-
mined shape. The layers 50-53 may for example be formed by
filling the space 3 with a liquid and transforming the liquid in
the space 3 into a solid in a predetermined area of the space 3
corresponding to the predetermined shape. Thereby a respec-
tive layer 50-53 can be formed. Thereafter, the solid may be
separated from the reference platform 4, by moving the plat-
form away from the layer 50. After forming a layer 50, the
cycle may be repeated to form a following layer. For example,
the solid layer may be moved away from the reference plat-
form 4, e.g. upwards in the example of FIG. 1, to create the
space in which the following layer can be formed, and the
cycle of phase transformation and separation may be repeated
with a predetermined area corresponding to the desired shape
and size of the following layer of the object 5.

The system 1 further includes a controller 7. The actuator 8
and the phase-transformer 6 are connected to respective con-
troller outputs 71, 72 of the controller 7. The controller 7 can
control the production of the object 5 based on a determined
value of the force exerted on the reference platform 4 or the
layer 50 or based on a parameter related to this force, e.g. the
acceleration or the shape and/or surface area of the layer 50
that is being formed. The determined value may be deter-
mined in any suitable manner. For instance, the controller 7
may receive a measurement value from a sensor 9. In the
example of FIG. 1, for instance, the controller 7 is connected
with a controller input 70 to a force sensor 9. The force sensor
can measure the force exerted on the reference platform 4
relative to the object 5 and output to the controller 7 a mea-
sured value of the force. Based on this measured value, the
controller can control, for example, the actuator 8 or the
phase-transformer 6.

However, it is also possible that the controller 7 does not
receive a measured value, but a value determined from, e.g., a
model of the forces acting on the solid (e.g. the object 5) or the
reference platform 4 and the desired shape and size of the
layer to be formed. For example, the controller 7 may include
a memory in which such a model is stored, and receive, for
example from a computer communicatively connected to the
controller, data representing a slice of a 3D digital model of
the object. The data may subsequently be inputted to the force
model to calculate the forces, for example as a function of
time and control the system 1 based on the calculated forces.
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The system 1 has, compared to the conventional systems
described above, an increased production speed, because the
controller 7 can control the production of the object 5 based
on a determined value of the force exerted on the reference
platform 4 or on the solid layer or of a parameter related to this
force, e.g. the acceleration or the shape and/or surface area of
the layer 50 that is being formed, as is explained below in
more detail. The prior art systems use preset times for each
sub-process, and moreover, have preset waiting times
between sub-processes, indicated in FIG. 2 with arrows
w1,w2, in order to ensure that the respective sub-processes
are finished before the successive sub-process is initiated.
Accordingly, a relatively large amount of time is required to
produce a layer. By controlling the system 1 based on a
determined value of the force exerted on the reference plat-
form 4 or the solid or of a parameter related to this force, when
a sub-process is or will be finished can be determined or
predicted in a simple manner and accordingly the period of
time for a sub-process be adjusted to a specific layer.

FIG. 2 schematically shows a graph of the measured force
between the reference platform and the object being formed
during a cycle of forming a layer in a conventional apparatus.
In FIG. 2, arrow [ indicates a phase-transforming process,
during which, for example, a desired pattern of radiation may
be projected on the liquid in the space 3, in order to activate a
chemical or physical process which results in a solid-phase
layer in a predetermined area corresponding to the desired
pattern. Once the solid-phase layer 50 is obtained, the layer 50
is separated from the reference platform 4 during a separation
sub-process, denoted with arrow P in FIG. 2. Thereafter, in
the sub-process denoted with arrow M, the space 3 is setto a
desired dimension, for example by moving the layer 50
upwards in FIG. 1 and positioning the reference platform in
the same position as before the separation phase P.

As indicated in FIG. 2 with arrows 100-102, in the conven-
tional system, due to the preset periods of the sub-processes,
the system is idle during a significant amount of the cycle, to
ensure, for example, a good separation of the reference plat-
form 4 from the layer 50 or to ensure that the space 3 is filled
entirely with the fluid. Accordingly, by controlling the system
1 based on the determined force, the idle time can be reduced.
It is believed that the period of time required for a cycle of
producing a single layer can be reduced by approximately
50% because of the controller 7, and for example take less
than 10 seconds.

The controller 7 may for example control the phase-trans-
formator 6 to solidify, e.g. to cure a liquid resin, the fluid in the
space 3 during a predetermined time (for example based on
the thickness of the layer 50 to be transformed into a solid).
Thereafter, the solidified layer 50 may be separated from the
reference platform 4 by moving the reference platform 4
away from the layer 50 by the actuator 8. This separation may
be controlled by the controller 7. For example, the controller
7 may receive the measured value and compare the value with
areference value stored in a memory of the controller 7. Once
the force is determined to become below a reference value,
e.g. zero., the separation may be terminated and the sub-
process M may be started by the controller 7. (In this respect,
in case the force becomes zero, of course, the acceleration
becomes zero and the velocity becomes constant and hence
such parameters may also be used to control the system 1).
Also, the sub-process M may be terminated in case the force
becomes zero and the phase transformation for the following
layer be started, since the fluid is then believed to have filled
the space sufficiently. For example, in the separation process,
the reference platform 4 may be moved away from the formed
layer 50 by the actuator 8 under control of the controller 7. In
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the sub-process M, the reference platform 4 may be moved
towards the formed layer, in order to set the width of the
spacing 3 between the formed layer 50 and the reference
platform 4 to a suitable value.

As mentioned above, the determination of the value of the
force exerted on the reference platform or the solid or of the
parameter related to the force can be realised by means of
measurement (e.g. using a force sensor, as explained) or by
means of calculative prediction (e.g. using a predictive model
of the forces, as explained).

However, other ways for determination of said value are
also possible. Examples of these other ways are now
explained, wherein, as an example, said value to be deter-
mined is the earlier discussed reference value (e.g. zero)
indicating that the separation sub-process P may be termi-
nated and the sub-process M may be started in order to reduce
idle time. Determination of said reference value may be rea-
lised by different suitable techniques, for example based on
an optical distance measurement of the fluid gap or of the
position of a geometrically related part of the system. Another
such technique can be based upon the introducing of vibra-
tions via the carrier platform in combination with the mea-
suring of resulting vibrations in the reference platform, or
vice versa, in order to detect via such vibration measurements
a substantial change of connection between the reference
platform and the solidified layers.

It is remarked that two or more of such different determi-
nation techniques as mentioned above (measurement; calcu-
lative prediction; other techniques, such as optical or vibra-
tion-related ones), can be combined with one another in a
single system for producing a tangible object or in a single run
of'a method for producing a tangible object.

The controller 7 may be implemented in any suitable man-
ner. The example of a controller 7 in FIG. 3 includes for
instance a first comparator 73 which is connected with a
comparator input 731 to the controller input 70 and with
another comparator input 732 to a memory 730 in which a
suitable reference value is stored. The first comparator 73 is
connected with a comparator output 733 to an actuator con-
trol unit 74. The first comparator 73 compares the measured
value received at the controller input 70 with the reference
value stored in the memory 730. Depending on the result of
the comparison, a signal is transmitted via the comparator
output 733 to the actuator controller 74. In response to the
signal, the reference platform 4 is moved away from the layer
50 or this movement is stopped by the actuator 8. Subse-
quently, the actuator controller may start a movement of the
reference platform 4 back towards the layer 50. Once the
reference platform 4 is moved to its original position, the
reference platform 4 may be kept in position.

The example of a controller 7 in FIG. 3 further includes a
second comparator 76 which is connected with a comparator
input 761 to the controller input 70 and with another com-
parator input 762 to a memory 760 in which a suitable refer-
ence value is stored. The second comparator 76 is connected
with a comparator output 763 to a timer 77, a phase-trans-
former control unit 75 and to the actuator control unit 74.
Once the reference platform 4 is moved back to its original
position, the first comparator 76 compares the measured
value received at the controller input 70 with the reference
value stored in the memory 760. Depending on the result of
the comparison, a signal is transmitted via the comparator
output 763 to the timer 77 and the phase-transformer control-
ler 75, to start the timer and activate the controller 75. The
reference value may for example represent a force of zero
Newton. Without wishing to be bound to any theory, it is
believed that once the reference platform 4 is back to its initial
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position, the fluid in the spacing 3 between the reference
platform 4 and the formed layer 50 will continue to flow
during a period of time and exert a force on the reference
platform 4 and the formed layer 50, i.e. the parts of the system
defining the space. The fluid may for example continue to
flow out of the spacing 3 into the basin 2. Once the fluid stops
flowing, the force becomes zero. Accordingly, by comparing
the measured value by the second comparator 76 with a
threshold corresponding to zero, the moment at which the
fluid stops flowing can be determined accurately for a specific
layer, and accordingly the idle time be reduced. Once the fluid
stops tflowing, the phase-transformation of the fluid in the
spacing 3 may be started by the phase-transformation con-
troller 75 and the timer 77 be started.

The controller may further include a comparator connected
to the control input and to a memory in which a force thresh-
old is stored, which can be used to limit the movement or the
velocity of the movement to a certain threshold, in order to
keep the force acting on the object 5 below a damage thresh-
old and accordingly reduce the chance of damaging the
object. For example, as shown in FIG. 2, during separation a
peak force occurs. By controlling the actuator such that the
parameter value is kept below the value corresponding to the
peak force, damage to the object can be prevented or at least
the risk thereof be reduced.

The sensor may be implemented in any suitable manner.
The sensor may for example include a force sensor for mea-
suring a force parallel or opposite to a direction of movement
of'the layer or the reference platform. The sensor may include
athree-point force measurement system. Thereby an accurate
measurement of the forces can be obtained.

The reference platform 4 may be moved by the actuator 8
in any suitable manner. The reference platform 4 may for
example be pivoted relative to the layer, for at least partially
separating the reference platform and the layer. However, the
reference platform 4 may also be moved along a straight line
without rotation or be moved in any other manner suitable to
e.g. separate the platform from the layer or to provided a
space between the reference platform and the layer in which
a following layer of the object can be produced.

The phase-transformer 6 can use any suitable chemical or
physical process to transform the fluid in the space 3 into a
solid. The phase transformer 6 may for exampel initiate a
chemical reaction of a component in the fluid which results in
a solid reaction product. For example, the basin may contain
a liquid resin which can be cured by electromagnetic radia-
tion, for example a photo-polymer of which polymerisation
can be activated by projecting light of a suitable wavelength.

The fluid can be transformed into a solid by a suitable type
of'energy and the phase-transformer may include a source of
energy which can selectively provide the energy to the pre-
determined area. The source of energy may for example
include a source of electromagnetic radiation. In the example
of FIG. 1, for instance, the phase-transformer 6 includes a
light source 60 which can emit light which is projected in the
space 3 via a projection unit 61 in a pattern corresponding to
the desired shape and size of the layer 50. To enable the light,
or other radiation, to enter the space 3, the reference platform
4 may include a window which is transparent to the radiation.

The invention may also be implemented in a computer
program for running on a computer system, at least including
code portions for performing steps of a method according to
the invention when run on a programmable apparatus, such as
a computer system or enabling a programmable apparatus to
perform functions of a device or system according to the
invention. Such a computer program may be provided on a
data carrier, such as a CD-rom or diskette, stored with data
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loadable in a memory of a computer system, the data repre-
senting the computer program. The data carrier may further
be a data connection, such as a telephone cable or a wireless
connection.

In the foregoing specification, the invention has been
described with reference to specific examples of embodi-
ments of the invention. It will, however, be evident that vari-
ous modifications and changes may be made therein without
departing from the broader spirit and scope of the invention as
set forth in the appended claims. For example, the basin may
be higher or lower than shown in FIG. 1. Furthermore, the
object may have any suitable size and shape.

Also, the invention is not limited to physical devices or
units implemented in non-programmable hardware but can
also be applied in programmable devices or units able to
perform the desired device functions by operating in accor-
dance with suitable program code. Furthermore, the devices
may be physically distributed over a number of apparatuses,
while functionally operating as a single device. For example,
the controller 7 may include a separate apparatus which oper-
ates as the actuator control unit 74 and another apparatus
which operates as the phase-transformer control unit 75.

Also, devices functionally forming separate devices may
be integrated in a single physical device. For example, the
controller 7 may be implemented as a single integrated cir-
cuit.

However, other modifications, variations and alternatives
are also possible. The specifications and drawings are,
accordingly, to be regarded in an illustrative rather than in a
restrictive sense.

In the claims, any reference signs placed between paren-
theses shall not be construed as limiting the claim. The word
‘comprising’ does not exclude the presence of other elements
or steps than those listed in a claim. Furthermore, the words
‘a’ and ‘an’ shall not be construed as limited to ‘only one’, but
instead are used to mean ‘at least one’, and do not exclude a
plurality. The mere fact that certain measures are recited in
mutually different claims does not indicate that a combina-
tion of these measures cannot be used to advantage.

The invention claimed is:

1. A system for producing a tangible object, including:

aspace of predetermined thickness which can be filled with
a fluid;

areference platform which at least partially defines at least
one side of the space;

a phase-transformer, for forming each of a first layer and a
second layer of said object by selectively transforming
the fluid into a solid in a predetermined area of said
space, the forming of each of said layer including per-
forming a first action with respect to said layer, said first
action being selected from a group consisting of (a)
initiating a step of separating said solid from said plat-
form, (b) separating said solid from said platform, (c)
finishing the step of separating said solid from said plat-
form, (d) starting a step of providing the space of a
predetermined thickness, and (e) completing the step of
providing the space of predetermined thickness; the
forming of each said layer further including determining
a value of (a) a relative force exerted between the refer-
ence platform and the solid for separating said solid
from said reference platform or (b) a parameter which is
predictive of said relative force;

an actuator for separating each of said layers from said
reference platform by moving the reference platform
relative to another side of the space or vice versa; and

a controller connected with an actuator control output to
said actuator and/or with a transformer control output to
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8

said phase transformer, said controller being configured
and effective (a) to control a period of time or a moment
in time for the first action with respect to the first layer
based on the determined value for the first layer and (b)
to control a period of time or a moment in time for the
first action with respect to the second layer based on the
determined value for the second layer, wherein the deter-
mined value for the first layer is different from the deter-
mined value of the second layer, whereby a time to
produce the tangible object is reduced.

2. A system according to claim 1, further including:

a sensor for sensing said relative force or the parameter
which is predictive of said relative force, and

wherein said controller is connected with a control input to
said sensor, for receiving said determined value.

3. A system according to claim 2, wherein said sensor
includes a force sensor for measuring a force parallel or
opposite to a direction of movement of the first layer, the
second layer or the reference platform.

4. A system according to claim 2, wherein said sensor
includes a three-point force measurement system.

5. A system according to claim 1, wherein said controller is
configured and effective to determine from the relative force
value the period of time for the first action.

6. A system according to claim 1, wherein said controller
includes a timer, for controlling the actuator based on the
determined value as a function of time.

7. A system according to claim 1, wherein said controller
includes a comparator connected to a controller input of the
controller and to a memory in which a force threshold is
stored, for limiting the moving or velocity of the moving in
case said determined value exceeds the force threshold.

8. A system according to claim 7, wherein said force
threshold is stored as a function of time.

9. A system according to claim 1, wherein said reference
platform can be pivoted relative to each of said layers, for at
least partially separating the reference platform and the
respective layer and/or the respective layer can be moved in a
direction away from the reference platform, for providing a
space between the reference platform and the respective layer
in which a following layer of the object can be produced.

10. A system according to claim 1, further including

amemory in which a model of forces acting on one or more
of the layers or the reference platform is stored and
wherein the controller includes a control input for
receiving data suitable to be inputted in the model to
determine said force.

11. A system according to claim 1, further including:

a carrier platform which defines a side of the space opposite
to the side defined by said reference platform, to which
one or more of said layers may be suspended from said
carrier platform for moving the layer relative to the
reference platform; and

wherein said actuator can move said carrier platform rela-
tive to the reference platform, for separating the layer
suspended to the carrier platform from the reference
platform.

12. A system according to claim 11, wherein said carrier
platform provides a top side of the space and said reference
platform defines a bottom side of the space, and said carrier
platform is moved upwards and/or said reference platform is
moved downwards to separate the layer from the reference
platform.

13. A system according to claim 1, wherein the reference
platform includes an anti-stick layer which forms a wall of the
space.
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14. A system according to claim 1, wherein said fluid can
be transformed into a solid by energy and the phase-trans-
former includes a source of energy which can selectively
provide the energy to the predetermined area.

15. A system according to claim 14, wherein:

said source of energy includes a source of electro-magnetic

radiation;
the reference platform includes a window which is trans-
parent to said radiation; and said system further includes
a projection unit for projecting the electromagnetic
radiation through the window onto the predetermined
area.
16. A system according to claim 1, wherein the phase-
transformer can initiate a chemical reaction of a component in
the fluid which results in a solid reaction product.
17. A system according to claim 5, wherein said first action
is for separating one of the layers from the reference platform
and/or for transforming the fluid into a solid and/or for a cycle
of forming a following layer of said tangible object.
18. A system according to claim 16, wherein the chemical
reaction results in a solid reaction product via curing a liquid
resin by electro-magnetic radiation.
19. A method according to claim 1, wherein, when the
determined value for the first layer is different from the deter-
mined value of the second layer, the period of time or the
moment in time is changed.
20. A method for producing a tangible object, including
forming a first layer having a first predetermined shape and a
second layer having a second predetermined shape, said
forming of each layer including:
providing a liquid filled space of predetermined thickness
of which at least one side is at least partially defined by
a platform;

transforming said liquid into a solid in a predetermined
area of the space corresponding to the respective prede-
termined shape;

separating said solid from said platform by moving the

platform relative to another side of the space or vice
versa,
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said forming of each layer further including determining a
value of (a) a relative force exerted between the platform
and the solid for said separating said solid from said
platform or (b) a parameter which is predictive of said
relative force;

the forming of each layer including performing a first
action with respect to said layer, said first action being
selected from a group consisting of (a) initiating a step of
separating said solid from said platform, (b) separating
said solid from said platform, (c) finishing the step of
separating said solid from said platform, (d) starting a
step of providing the space of a predetermined thickness,
and (e) completing the step of providing the space of
predetermined thickness;

the method including controlling a period of time or a
moment in time for the first action with respect to the
first layer based on the determined value for the first
layer and controlling a period of time or a moment in
time for the first action with respect to the second layer
based on the determined value for the second layer,
wherein the determined value for the first layer is differ-
ent from the determined value for the second layer,
whereby a time to produce the tangible object is reduced.

21. A method according to claim 20, further including
forming a following third layer with a predetermined shape
by providing a space between said separated solid and said
platform, filling said space between said separated solid and
said platform with a liquid and repeating said transforming
and separating.

22. A method according to claim 20, wherein said forming
of said first layer includes determining the value of the rela-
tive force exerted between the platform and the solid for said
separating said solid from said platform.

23. A controller configured and adapted for a system
according to claim 1.

24. A computer program, including program code portions
provided on a data carrier, configured and effective to perform
the function of a controller according to claim 23 when run on
a programmable apparatus.
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